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SUDDEN CHANGES IN CONDERSATION WEICH ARISE IN SUPEESUNIC GAS FLOW
DURING HO. TAL CAL TRANGFORMATION

£ Digest/ '

ig accempanied by a sulden change in

I. 1. Novikov

Moscow Power Eng Inst imbmi Molotov

Moscow

Considexr the planar supersomic flov of a mixture of several chemicaily
interactive gases vhich is assumsd tp umlergo nomequilidrial chemical trana-
formation. Assumo the gas to be ideal and that

its nonequilidrial trensformatien

e sdlabatic inlex (retic of specific Bedts

°p/°v) frem k, to k,, vith the libsretion, or cbecrption, of heat.

velocity (v), volume (v),

We obtain, by ordinary lave of conservatien of energy (pv amd v"’/zg) ,
the general ensrgy equation for the above-mentiened flov process, relating

allowvance in made for the heat of reaction and

a double-valued function of ansther roduu& parameter; nemely ¢ e Ba,/s,,
, 8, involves amd B hthoratioofthumlonuﬁ

where a) involves kl
lg-nluod function results froem golving a quairatic ex-

and prossure (p) before and after the sudden change;
the total heat effect (q).

The above flev equations ere simplified by the intreduction of reduced
(dimensionless) quantities for the velocity (w/a*, whers a* is the se-callad
critical velecity, or speed of sound.) Then the reduced velecity is fourd as

and 1,..,

1
p%aa ien. 02

The various portions of the twe btranches are stulied fer various coen-
ditions of sulden changss in condengsation and rarefaction. The following renults

The doud.

/i
108

are obtained:
-1- TSNt |
0 Wb
CLASSIFICATION COFIDENTIAL
STATE NAVY NaRS DISTRIBUTION
ARNY AR £8! [ 1 I

Sanitized Copy Approved for Release 2011/09/19 : CIA-RDP80-00809A000600270770-7




RIS ‘o

" Sanitized Copy Approved for Release 2011/09/19 : CIA-

; ¢
w ooyl : 4
o CoupaATIA ]
\ EalS U
CONFIDENTIAL 50X1-HUM 4
B T “}:2 amd 1, : gp. Budden changes in rarefaction are therme- _
dynamicelly fo%\ afi; o st are sulden changea in Type II cendemsatien
poasible (Note: Typs II iu a new type referring to & direct sudden ohsage in 'y
sondensation vhich esenrs in supsrsenic ges flew dwring nenequilidhvial chemical
transfermation),
2. kKitp and 14y - 1pp. Budden changee in rerefaction are therme-
dynamically edminsible, but at 0°K. BSudden changes in condensatien, Type
I or II, can form. ) 4
3. ky 5 ky emd 16121, Sudden changee in rarefection are thermo-
dynamicaliy !’c%biddon. Buﬂm changes in Type II ocndsnsstion sxe impoesidlis; s ‘
only tho usual changes oosur, o N
he Ky = and ip«lips. Sudden changes in rarefaction are thermo- RES I o
dynanioally sdmissible, b mmoily do not arise. Sulden changes in Typse R T B

I anf Il contsamsation ooour.

" Thess reeulte are more generel than those of Belen'kiy, who sssumed
By = &y,
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